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GUIDE FOR LOCATING FEMUR RESECTION PLANE 

This invention relates to a guide for use in determining the location of a plane for resecting 
the femur in a knee joint, relative to a reference surface on the tibia, to prepare the femur 
for implantation of the femoral component of a knee joint prosthesis. 

Accurate resection of a patient's bones is crucially important for success in an operation to 
implant a joint prosthesis. The resection plane must be accurately located: it is generally 
desirable to minimise the amount of bone that is removed, while being sure to remove all 
bone tissue that is defective. The orientation of the plane relative to the anatomical axis 
must also be accurately controlled to ensure alignment of the articulating surfaces of the 
joint after surgery, throughout the full range of joint motion. 

Resection of the femur for implantation of a knee joint prosthesis is performed on at least 
two planes, arranged adjacent to one another around the or each condyle. Generally, the 
location of the resection plane for the tibia is determined first, and the location of the 
femoral resection plane is then determined with reference to the tibial resection plane, 
generally after resection of the tibia. Accurate location of the tibial resection plane in a 
knee joint is commonly established using an alignment guide which includes an alignment 
rod which can be fastened to the tibia distally, close to the ankle. The rod extends along 
the tibial, parallel to the axis of the tibia. The resection plane can then be defined relative 
to the tibial axis using a cutting block which can be attached to the alignment guide. 

The location of the femoral resection plane relative to the tibial resection plane will depend 
on factors which include the dimensions of the implant components that are to be used. 
Appropriate alignment and spacing of the femoral and tibial components should be 
maintained throughout the range of motion of the knee joint. This requires accurate 
location of anterior and posterior femoral resection planes on the femoral component. In 
addition to the dimensions of the implant component, this can be affected by features of the 
patient's anatomy. For example, the alignment of the femoral resection planes can be 
arranged to provide a correction for varus and valgus deformations. It can also be required 
to ensure that the implanted femoral component is aligned with the natural condyle, to 
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facilitate optimum coverage of femoral tissue and that the extent of overhang of the 
component beyond the femoral tissue is minimised. 

The femoral resection is performed using a cutting block which provides a surface to 
define the resection plane. The cutting block is attached to the femur before the resection 
is performed, for example using fixation pins which are inserted through fixation holes in 
the block. The position and orientation of the resection plane is controlled relative to the 
tibia by referring to the tibia when the cutting block is mounted on the femur. 

The present invention provides a guide which can be used to locate the cutting block on the 
femur, which includes a limb which can be inserted between the femur and the tibia, in 
contact with the tibia, in which the surface of the limb which contacts the tibia has at least 
two generally flat portions so that the surface is generally convex. 

Accordingly, in one aspect, the invention provides a guide for use in determining the 
location of a plane for resecting one of the femoral condyles in a knee joint, relative to a 
reference surface on the tibia, to prepare the condyle for implantation of the femoral 
component of a unicompartmental knee joint prosthesis, in which the reference surface is 
provided by the part of the area of the tibia which faces towards one of the femoral 
condyles where the tibia has been resected to receive the tibial component of the knee joint 
prosthesis, the remainder of the area of the tibia being provided by the tibial bearing 
surface which remains intact for bearing engagement with the corresponding femoral 
condyle, the guide comprising: 

a. a first limb which can be inserted between the femur and the tibia, in 
contact with the reference surface on the tibia, the first limb having a femoral 
surface which faces towards the femur and a tibial surface which faces towards the 
tibia, and 

b. a second limb extending generally perpendicularly from the first limb so 
as to extend over the femur when the first limb is inserted between the femur and 
the tibia, which has at least two holes formed in it to locate fixation holes on the 
femur, 
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in which the first limb is configured to fit between the reference surface of the tibia and the 
respective condyle, and in which the tibial surface of the first limb has at least two gener- 
ally flat portions when the limb is viewed in cross-section looking along its length so that 
the tibial surface is generally convex, the included angle defined by the flat portions being 
at least about 165°. 

The guide of the invention has the advantage that it enables a surgeon to move the guide 
between positions in which different flat portions are in contact with the reference surface 
of the tibia, which correspond to different orientations of the cutting block to provide 
different resection planes. The different orientations can facilitate optimum coverage of 
femoral tissue. It can also help to minimise the extent of overhang of the component 
beyond the femoral tissue, and can be used to correct deformations. The provision of the 
flat portions enables the surgeon to feel when the guide is in different orientations which 
correspond to respective positions of the cutting block. For example, one of the flat 
portions can correspond to a position of the cutting block in which the resection plane is 
perpendicular to the anatomical axis, and another of the flat portions can correspond to a 
position of the cutting block in which the angle between the resection plane and the 
anatomical axis is, for example 15°. 

The guide of the present invention is able to adopt different orientations relative to the 
anatomical features of the patient's knee by virtue of the fact that it is configured for use 
specifically in a unicompartmental knee joint replacement. In contrast with guide blocks 
which are used for total knee joint replacement, the guide of the present invention has a 
single limb for fitting between the tibia and the femur, and the guide can be moved 
between its different orientations while that limb is in contact with the reference surface. 
This is not possible with existing guide blocks in which the limb (or limbs) which fit 
between the tibial and femoral surfaces extends across both of the condyles. 

The flat portions need not be absolutely flat. For example, when the first limb is viewed in 
cross-section, the flat portions might be slightly rounded. For many applications, this will 
not be preferred. When the flat portions are intended to fit against a flat resected surface 
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on the tibia, it is preferred that the portions are as close as possible to flat so that the 
engagement with that surface is more positive. 

The ability of the guide of the present invention to provide different orientations for a 
cutting block finds particular application in the implantation of a knee prosthesis in just 
one of the joint compartments, leaving the other condyle and the corresponding part of the 
tibia intact. It is important then to ensure that the alignment of the bearing surfaces in the 
undisturbed compartment is not affected adversely by misalignment of the bearing surfaces 
on the prosthesis components. 

The guide of the invention is configured so that it fits between the reference surface of the 
tibia and the respective condyle. The reference surface is provided by a part of the tibia 
from which the bearing surface has been resected, in order subsequently to receive the 
tibial component of the unicompartmental knee joint prosthesis. The remainder of the 
tibial bearing surface is left substantially (more generally, entirely) intact for bearing 
engagement with the corresponding femoral condyle. The width of the first limb will be 
depend on the size of the patient. Generally, the width of the first limb will be not more 
than about 35 mm, preferably not more than about 30 mm, especially not more than about 
25 mm. The width of the first limb will generally be at least about 10 mm, preferably at 
least about 1 5 mm. The width of the first limb can vary along the length of the limb; for 
example, the limb might be tapered along its length. The dimensions referred to above for 
the width of the limb will then be average widths. When calculating the average width of 
the limb, localised variations (for example localised bulges or indentations) are 
disregarded. 

Each of the width of each of the flat portions (measured in the plane of the respective flat 
portion) on the first limb will be not more than about 15 mm, preferably not more than 
about 10 mm, especially not more than about 8 mm. 

The first limb will generally be provided by a unitary structure. However, the limb might 
be slit along its length. Generally, any such slit will be narrow so that the entire first limb 
can fit between the reference surface on the tibia and one of the condyles. 
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Preferably, the plane defined by one of the flat portions is generally perpendicular to the 
axis defined by the second limb. The axis of the second limb can then be aligned with the 
anatomical axis, and this can locate the cutting block so that the resection plane is 
perpendicular to the anatomical axis. An arrangement in which the second limb is aligned 
with the anatomical axis to locate the resection plane perpendicular to the axis has the 
advantage of ease of use for the surgeon. 

Preferably, the tibial surface has three generally flat portions when the first limb is viewed 
in cross-section looking along its length so that the tibial surface is generally convex, the 
included angle defined by each pair of adjacent flat portions being at least about 165 °. 
Preferably, the included angles defined the pairs of adjacent flat portions are the same. 

The included angle between a pair of adjacent flat portions can be 1 65 ° which can provide 
a difference of 15° between orientations of the cutting block (and therefore between the 
resection planes) in which the flat portions of the tibial surface are in contact with the 
reference surface on the tibia. A guide with a larger included angle can be used, for 
example 170°, to provide a smaller difference, for example 10°, between orientations of 
the cutting block. 

The guide can be used to prepare the femur for subsequent fixation to it of a cutting block. 
For example, the guide can have holes formed in it which can be used to locate fixation 
holes in the femur for the cutting block. This can be achieved by drilling fixation holes 
into the femur through the holes in the guide block. The holes can receive fixation pins 
(which might be threaded in the form of screws), by which the cutting block can be 
fastened to the femur. The guide can also be used to locate a hole for a lug on the femoral 
component of the knee joint prosthesis. 

Accordingly, in another aspect, the invention provides a guide of the kind discussed above 
and a cutting block which can be fastened to the femur and which has at least one slot 
formed in it for guiding a saw blade during resection of the femur, the cutting block 
including locating pins which can extend into fixation holes at locations on the femur 
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defmed using the guide. The locating pins can be provided separate from the cutting block, 
or they can be provided integrally with it so that they are fastened to the block. 

Alternatively, the second limb of the guide itself can have at least one slot in it for guiding 
a saw blade during resection of the femur so that the guide itself can function as the cutting 
block. In this case, holes in the guide can be used to fasten it to the femur, for example by 
means of pins (which might be threaded in the form of screws) inserted through the said 
holes. 

The guide of the invention finds particular application when preparing the femur for the 
posterior resection. The guide can be used to locate the plane for the posterior resection 
while the knee is flexed, allowing the first limb of the guide to be placed between the 
posterior portion of the femoral bearing surface and the tibial reference surface, and the 
second limb of the guide to extend towards the anterior portion of the femoral bearing 
surface. After the posterior cut has been made, additional cuts can be made to enable a 
femoral prosthesis component to be fitted. These additional cuts are often referred to as 
chamfer cuts: a posterior chamfer cut can be located posteriorly of the posterior cut which 
faces the tibia when the knee is flexed through about 90°, and an anterior chamfer cut can 
be located between the posterior and anterior cuts. A cutting block to assist in locating the 
chamfer cuts can be combined with the cutting block which is used to locate the posterior 
cut, by the provision of multiple guide slots.. Alternatively, one or more additional cutting 
blocks can be used. The guide that is used to locate the fixation points for the posterior cut 
cutting block can also be used to locate the fixation points for the or each chamfer cutting 
block. 

The guide will generally be made from a metal, such as is commonly used in the 
manufacture of surgical instruments. 

Embodiments of the present invention will now be described by way of example with 
reference to the accompanying drawings, in which: 

Figure 1 is an isometric view of the guide of the present invention. 
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Figure 2 is a schematic cross-sectional view of a tibia and femur viewed along the M-L 
axis. 

Figure 3 is a view of a patient's knee, in flexion, with the guide of the invention positioned 
between the femur and the tibia. 

Referring to the drawings, Figure 1 shows a guide 2 which comprises a first limb 4 and a 
second limb 6. The limbs are arranged approximately perpendicularly to one another. 

The lower surface 8 of the first limb 4 has three flat portions when it is viewed in cross- 
section looking along its length. The central portion 10 is generally parallel to the opposite 
surface of the first limb. The edge portions 12, 14 which extend along opposite edges of 
the first limb (with the central portion between them) are each arranged so that the included 
angle between each edge portion and the central portion is 170°. The lower surface 
therefore has a generally convex shape when the first limb is viewed in cross-section. 

The second limb 6 has fixation holes 20 formed in it through which a drill or other marker 
can pass to make holes in a bone which the second limb is forced against when in use. 

In the embodiment shown in Figure 1, the guide includes a third limb 22 by which the 
guide can be gripped for manipulation during surgery. The third limb has an aperture 24 in 
it for engaging a manipulation instrument. 

The guide that is shown in Figure 1 can be used to position a cutting guide on a femur, to 
locate the appropriate resection plane for the posterior portion of the condyle. This part of 
a knee joint replacement procedure is commonly performed after resection of the tibia and 
after resection of the anterior portion of the condyle. Location of the tibial resection plane 
can be performed using a resection guide such as that disclosed in the patent application 
filed with the present application entitled "Tibial resection guide", which bears the case 
reference PI 1 654. Subject matter disclosed in the specification of that application is 
incorporated in the specification of the present application by this reference. 
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Referring to Figure 2, the anterior cut 30 of the femoral condyle 3 1 is performed relative to 
the plane 32 on which the tibia 33 is resected, using an anterior cutting guide which can be 
inserted between the resected tibia and the femur, whose thickness is related to the 
thickness of the prosthesis components that are to be implanted. The anterior cutting guide 
is used to locate a cutting block on the femur, which has a slot in it for receiving a saw 
blade. The anterior cutting guide is used in this way with the knee joint extended. 

The guide of the present invention is used to position the cutting block 2 which defines the 
plane 34 for the posterior cut. Subsequently, a cutting block which defines the planes 36, 
38 for the anterior and posterior chamfer cuts is fixed to the femur, and the location of that 
cutting block can again be determined using the guide of the present invention. 

Referring to Figure 3, the guide 2 of the present invention is positioned on the resection 
plane 32 of the tibia while the knee joint is flexed using a positioning instrument 37 . The 
first limb of the guide is located on the resection plane 32, with the lower surface 8 in 
contact with the tibia on the resection plane and the opposite surface of the first limb 
directed towards the femur, in the region of the posterior part of the condyle. As shown, 
one of the edge portions 14 of the lower surface of the first limb of the guide is in contact 
with the tibia, so that the second limb extends from the tibial resection plane 32 inclined to 
the perpendicular. The tibial resection plane will generally extend perpendicular to the 
anatomical axis. If, instead, the central portion of the lower surface of the first limb is in 
contact with the tibia, the second limb will extend generally perpendicular to the tibial 
resection plan, approximately parallel to the anatomical axis. 

The thickness of the first limb of the guide will be selected according to the maximum 
spacing that is required between the resected tibia and femur to receive the joint prosthesis 
components. If the surgeon determines that less space between the resected bones is 
required, for example because of the small size of the bones or because the condition of the 
bone tissue is good, so that less bone need be resected, spacers 34 can be positioned with 
the first limb between the femur and the tibia. The guide of the invention can include a 
plurality of such spacers, for example with a range of thicknesses. Suitable spacers might 
have a thickness of 1 mm, 2 mm, 3 mm and 4 mm. When such spacers are positioned with 
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the first limb between the femur and the tibia, the cutting block is located closer to the 
femoral bearing surface, meaning that less bone is resected. 

The surgeon can use the guide of the invention to select a desired orientation of the femoral 
component of a knee joint prosthesis, for example depending on the geometry of the 
condyle in the patient's joint. This can help to maintain optimum geometry of both bearing 
surfaces throughout the articulation of the joint. The orientation of the femoral component 
can be selected by moving the guide so that, instead of the central portion 10 of the first 
surface 8 being in contact with the tibia, one of the edge portions 12, 14 is in contact. This 
will correspond to movement of the cutting block (and therefore of the posterior resection 
plane) through 10°. The surgeon might consider that an intermediate movement is 
appropriate, and can use the limits of movement (0° and 10°) to gauge a degree of 
movement that is appropriate for a particular patient. 

When the orientation of the guide on the first surface has been established, holes are drilled 
in the femur through the fixation holes 20. A cutting block can subsequently be fixed to 
the femur using the holes. The location of the holes is such that the position of the cutting 
block, with its slot in it for guiding a saw blade, is appropriate to provide the desired 
resection plane. 

A common femoral component design requires four cuts which are shown in Figure 3. 
These are performed in the order (1) anterior cut 30, (2) posterior cut 34, (3) posterior 
chamfer 36, and (4) anterior chamfer 38. The guide of the present invention can be used to 
position one or more cutting block which can be used to locate cuts (2) to (4). It can also 
locate guides for use in other steps of the procedure, such as for example the location of a 
guide for drilling a hole to receive a lug which penetrates into the natural femoral tissue (a 
"femoral lug" as is known in femoral components of existing knee joint prostheses). 
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CLAIMS : 

1 . A guide for use in determining the location of a plane for resecting one of the 
femoral condyles in a knee joint, relative to a reference surface on the tibia, to prepare the 
condyle for implantation of the femoral component of a unicompartmental knee joint 
prosthesis, in which the reference surface is provided by the part of the area of the tibia 
which faces towards one of the femoral condyles where the tibia has been resected to 
receive the tibial component of the knee joint prosthesis, the remainder of the area of the 
tibia being provided by the tibial bearing surface which remains intact for bearing 
engagement with the corresponding femoral condyle, the guide comprising: 

a. a first limb which can be inserted between the femur and the tibia, in 
contact with the reference surface on the tibia, the first limb having a femoral 
surface which faces towards the femur and a tibial surface which faces towards the 
tibia, and 

b. a second limb extending generally perpendicularly from the first limb so 
as to extend over the femur when the first limb is inserted between the femur and 
the tibia, which has at least two holes formed in it to locate fixation holes on the 
femur, 

in which the first limb is configured to fit between the reference surface of the tibia and the 
respective condyle, and in which the tibial surface of the first limb has at least two 
generally flat portions when the limb is viewed in cross-section looking along its length so 
that the tibial surface is generally convex, the included angle defined by the flat portions 
being at least about 165 °. 

2. A guide as claimed in claim 1, in which the plane defined by one of the flat 
portions is generally perpendicular to the axis defined by the second limb. 

3 . A guide as claimed in claim 1 , in which the tibial surface has three generally flat 
portions when the first limb is viewed in cross-section looking along its length so that the 
tibial surface is generally convex, the included angle defined by each pair of adjacent flat 
portions being at least about 165°. 
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4. A guide as claimed in claim 1, which includes spacer elements which can be 
positioned with the first limb between the tibia and the femur to ensure a desired spacing 
between the two bones to receive a joint prosthesis. 

5. A guide as claimed in claim 1, in which the second limb thereof has at least one 
slot in it for guiding a saw blade during resection of the femur. 

6. A kit which comprises a guide as claimed in claim 1 and a cutting block which 
can be fastened to the femur and which has at least one slot formed in it for guiding a saw 
blade during resection of the femur, the cutting block including locating pins which can 
extend into fixation holes at locations on the femur defined using the guide. 

7. A kit as claimed in claim 6, in which the locating pins are formed integrally on the 
cutting block. 

8. A kit as claimed in claim 6, in which the locating pins are provided separate from 
the cutting block, and the cutting block has holes formed in it for receiving the locating 
pins. 

9. A kit as claimed in claim 6, in which the cutting block and the guide are provided 
as separate parts which can be connected together. 

10. A kit as claimed in claim 6, in which the cutting block and the guide are provided 
as a single component. 



1/2 





WO 03/013373 



2/2 



PCT/GB02/03515 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



lr ptional Application No 

PUl/GB 02/03515 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A61B17/17 A61B17/15 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A61B 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0 327 387 A (G00DFELL0W JOHN WILLIAM 
;0C0NN0R JOHN JOSEPH (GB)) 
9 August 1989 (1989-08-09) 
abstract; figure 6 
column 6, line 19-50 

EP 0 709 061 A (BASCOULERGUE GERARD 
;PEYR0T JACQUES (FR); CHARRET PHILIPPE 
(FR); D) 1 May 1996 (1996-05-01) 
abstract; figures 6-9 

FR 2 705 885 A (MEDINOV SA) 
9 December 1994 (1994-12-09) 
abstract; claim 1; figure 1 

EP 0 914 806 A (DIOMED ; PROTEK SYNTHES 
(FR)) 12 May 1999 (1999-05-12) 
abstract; figure 8 

-/-- 



1,2,4,6, 
8,9 



1,2,6,8, 
10 



1,2 



1,6,10 



DO 



Further documents are listed in the continuation of box G. 



j)( | Patent family members are listed in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier documenl but published on or after the international 
filing date 

■|_" document which may throw doubts on priority claim{s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"&" document member of the same patent family 



Date of the actual completion of the international search 



31 October 2002 



Date of mailing of the international search report 



07/11/2002 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Macaire, S 



Form PCT/ISA/210 (second sheet) (July 1992) 



page 1 of 2 



In ional Application No 

INTERNATIONAL SEARCH REPORT . „ o/norir 

PCT/GB 02/03515 


C(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category • 


Citation of document, with indication.where appropriate, of the relevant passages 


Relevant to claim No. 


A 


WO 98 32384 A (BURSTEIN ALBERT H ; LIPMAN 
JOSEPH (US); ROBIE BRUCE (US); RYALLS JO) 
30 July 1998 (1998-07-30) 
abstract; figure 6 


1,6,9 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

riformation on patent family members 



li itional Application No 

PCT/GB 02/03515 



Patent document 




Publication 




Patent family 




Publication 


citad in search report 




date 




member(s) 




date 


EP 0327387 


A 


09-08-1989 


DE 


68902748 


Dl 


15-10-1992 








DE 


68902748 


T2 


21-01-1993 








EP 


0327387 


A2 


09-08-1989 








GB 


2215610 


A ,B 


27-09-1989 








IE 


62951 


B 


20-02-1995 








JP 


1308555 


A 


13-12-1989 








JP 


2938465 


B2 


23-08-1999 








US 


5314482 


A 


24-05-1994 


EP 0709061 


A 


01-05-1996 


FR 


2726178 


Al 


03-05-1996 








EP 


0709061 


Al 


01-05-1996 


FR 2705885 


A 


09-12-1994 


FR 


2705885 


Al 


09-12-1994 


EP 0914806 


A 


12-05-1999 


FR 


2770393 


Al 


07-05-1999 








EP 


0914806 


Al 


12-05-1999 


W0 9832384 


A 


30-07-1998 


AU 


737097 


B2 


09-08-2001 








AU 


6253798 A 


18-08-1998 








EP 


0971638 Al 


19-01-2000 








JP 


2001509053 


T 


10-07-2001 








WO 


9832384 


Al 


30-07-1998 



Form PCT/ISA'210 (patent family annex) (July 1992) 



